Abstract. The key problem in restoration of motion blurred images is how to get the point spread function and the noise information. It is commonly assumed as the white Gaussian noise. The paper corrects mistakes in literature [1] and puts forward an accurate estimation formula for noise power of linear motion-blurred images and provides the relative error formula. The relative error is very small. Experiments prove that the noise power can be computed accurately by utilizing this method.
Introduction
The key problem in motion-blurred image restoration is how to get the point spread function (PSF) and the noise information. If the PSF and the power spectrum of noise are given, a lot of methods for restoring images are discussed [2] [3] [4] . The noise is commonly assumed as the white Gaussian noise with zero mean. The variance of noise in smooth area is regarded as noise power. The common method to estimate the variance of noise is to compute the variance of smooth area in the noisy-blurred image [2] . Sometimes, the smooth area does not exist and the result is rough in this way. Suppose the motion direction is horizontal, the length of motion blur can be estimated by utilizing these methods in literature, such as Spectrum, Cepstrum, and Whitening and so on [5] [6] [7] [8] .The size of image is assumed as N M × and 2 σ denotes the variance of noise and the blurred length is a pixels. [1] Proposed a method for estimating noise power that a superposition operator on the difference of the motion-blurred image is used to produce a noise-dominated image. The variance of the noise-dominated image is approximately equal to
But there is a serious error in the literature. The estimation formula was not accurate and the relative error was overestimated. The paper will correct mistakes and optimize reasoning and simulation. The correct formula will be proved in section two and the simulation will be done in section three. 
Since motion is along x direction, y can be omitted. Eq. (1) can be rewritten
Taking the derivative of
Given that the size of image is
K is the integer part of ( a N / ), m is the integer part of ( a x / ).
Inserting Eq. (4) into Eq. (3) gives
Eq. (4) and Eq. (6) imply that
When x varies from 1 to N , m varies from 0 to K -1. We can derive Eq. (9) from Eq. 
Eq. (7) 
There is an error in [1] . The error is ∑
In fact, we can get the exactly result Eq. (19) from Eq. (18) .
Simplifying the above formula and getting Eq. 19.
Inserting Eq. (4) into Eq. (14) gives
Eq. (15), Eq. (19) and Eq. (22) imply that )) ( ( The relative error r e can be obtained as follows: 
Simulation
In order to validate the algorithm, we have carried out simulation experiments and repeated the experiments in [1] . We use the images Lena (512x512), Cameraman (256x256), Peppers (384x512) and the gray value is from 0 to 1. Simulation images about Lena are shown in Fig.1 . The results about noise variance estimation are shown in Table 1 . Table 1 proves that the estimation method is considerably accurate. 
Conclusions
The paper corrects mistakes in [1] and puts forward an accurate estimation formula for noise power of linear motion-blurred images. The estimation formula relative error is very small. Experiments prove that the noise power can be computed accurately by utilizing this method. Disadvantage of this approach is the need to known blur length. 
